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CLAIMS : 

1. A polysaccharide sponge ciiairacterized by having: (i) an average pore 
size in thk range between about 10 fxm to about 300 )am; (ii) an average 
distance be\ween the pores being the wall thickness of the pores in the 
range betweten about 5 ^tm to about 270 jjim; and (iii) an E-modulus of 
elasticity being a measure of the rigidity of the sponge in the range of 
about 50 kPa to about 500 kPa. 

2. A polysaccharide sponge according to claim 1, wherein said sponge 
comprises a powsaccharide selected from the group comprising the 
poly anionic polysVccharides: alginates, gellan, gellan gxim, xanthan 
chitosan, agar, carfageenan and the polycationic polysaccharide: chitosan. 

3. A polysaccharideXsponge according to claim 1 or claim 2, wherein said 
sponge comprises aA alginate selected from the group of alginates 
characterised by havink : (i) a maimuronic acid (M) residue content in the 
range of between abo^t 25% and about 65% of total residues; (ii) a 
gnluronic acid (G) residuk content in the range of between about 35% and 
about 75% of total residues^ (iii) a M/G ratio of about 1/3 and about 1.86/1; 
and (iv) a viscosity of the fflaal alginate solution having 1% w/v alginate, 
from which the sponge is obWined in the range between about 50 cP to 
about SOOcP. \ 

4. A polysaccharide sponge according to claim 3, wherein said sponge 
comprises an alginate derived frotai brown sea algae selected from the 
group consisting of alginate ProtaAal™ LF 120 (LF 120) derived from 
Lamijtaria hvverborea , alginate Prot\nal™ LF 20/60 (LF 20/60) derived 
from Laminaria hwerborea. alginate MVG™ (MVG) derived from 
Laminaria hvverborea . alginate PronatalV' HF 120 (HF 120) derived from 
Laminaria hyverborea . alginate PronatalA SF 120 (SF 120) derived from 
Laminaria hvverborea . alginate Prenatal"^ SF 120 RB (SF 120 RB) 
derived from Laminaria hvoerborea . alginate\Pronatal™ LF 200 RB (LF 
200 RB) derived from Laminaria /ivDerborea ,Vlginate Manugel™ DMB 
(DMB) derived from Laminaria hyperborea . ISeltone™ HVCR (HVCR) 
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derived from Macrocystis vvrifera. and Keltone™ LV (LV) derived fironai 
Macrocystis wrifera . 



5. A polysaccharide sponge accor\ 
comprises an alginate selected froi 
LF 20/60 and HVCR. 



ig to claim 4, wherein said sponge 
the group consisting of said LF 120, 



6. A polysaccharide sponge according to any one of claims 3 to 5, wherein 
said alginate is used in the form of a sodium alginate solution having a 
concentration of alginate between about 1% to about 3% w/v to provide an 
alginate concentration between about y).l% to about 2% w/v in the final 
solution from which the sponge is obtaix^d. 

polysaccnfe 

^-^^^add sponge furtfifer comprises a cross- 
group consisting of tite salts of calcium, 
strontium, bariimi, tin, zhjx:, chromium, org5j 
poly(ethyleneimine), poly(vinylamine), 
polysaccharide s . 



ide sponge according to ^ny one of claims 1 to 5, wherein 

ig agent selected from the 
Jppper, sduminxmi, magnesium, 
c cations, poly(amino acids), 
poly(allylamine), and 



8. A polysaccharide sponge according to cMm 7, wherein said sponge 
further comprises a cross-linking agent selected from the group consisting 
of calcium chloride (CaCh), strontium chloride (SrCh) and calciixm 
gluconate (Ca-Gl). 



9^ A polysaccH^a^e sponge according to claim 7 or claim 8, wherein said 
O^^ross-linker is usetisin the form of a cross-linker solution having a 
concentration of cross^nker sufficient to provide a cross-linker 
concentration between aboub<QJL% to about 0.3% w/\\in the final solution 
from which the sponge is obtainec 




10. A polysaccharide sponge according to a]iy^ne of claims 1 to 9, wherein 
said sponge is prepared from a polysaccharide solution wim or without the 
addition of a cross-linker. >v \ 
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11. A polysaccharide sponge according to cbiim 10, wherein said sponge is 
an alginate sponge prepared from an algina :e solution with or without the 
addition of a cross-linker and wherein said final alginate solution with or 
without cross-linker from which said spon^:e is obtained is selected from 
the group of final solutions, having concentrations of alginate or alginate 
and cross-Hnker, consisting of: (i) LF 120 alginate 1% w/v without cross- 
linker; (ii) LF 120 alginate 1% w/v and Ca-Gl 0.1% w/v; (iii) LF 120 
alginate 1% w/v and Ca-Gl 0,2% w/v; (iv) LF 120 alginate 1% w/v and 
SrCla 0.15% w/v; (v) LF 120 alginate 1% w/v^ and CaCh 0.1% w/v; (vi) LF 
120 alginate 0.5% w/v and Ca-Gl 0.2% w/v; (vii) LF 20/60 alginate 1%'w/v 
and Ca-Gl 0.2% w/v; (viii) HVCR alginate 0.5% w/v and Ca-Gl 0.2% w/v; 
and (ix) HVCR alginate 1% w/v and Ca-Gl 0 2% w/v. 



12. A polysaccharide sponge according to 
obtained firom a final solution of LF 120 
linker 0.2% w/v. 



clAim 11, wherein said sponge is 
alginate 1% w/y and Ca-Gl cross- 



13. A polysaccharide sponge according to clidm 
obtained from a final solution of HVCR algjlnate 
linker 0.2% w/v. 



1^. A polysacc 
'as a matrix. 




ide sponge according to ai^y 
scaffold for growin 



11, wherein said sponge is 
1% w/v and Ca-Gl cross- 



one of claims 1 to 13 for use 
TnamTrinlinn cells in vitro . 



15. A polysaccharide sponge according to aiy one of claims 1 to 13 for use 
as a matrix, substrate or scaffold for implantation into a patient to replace 
or repair tissue that has been removec or damaged, wherein said 
implanted sponge is a substrate, matrix or scaffold for surrounding tissue 
to invade it, proliferate thereon and replace the damaged or removed 
tissue, or wherein said implant is an initia substrate for vascularization 
by the surrounding host tissue and the vas:ularized implant then serves 
as a-substrate to receive injected cells of chcice from the host, or grown in 
vitro , said injected cells being capable of rapid acclimitization and 
proUferation on the vascxilarized sponge to rapidly replace the damaged or 
removed tissue. 
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16. A polysacchande sponge according to any one of clainxs/. to r 
as an :n.planted support for therapeutic Lg deHveT^r ^ 
tissue, said drug delivery being bv way of th. ; T "'"^ 

en^neered cells or natural oeUs ca;ried ly JaM spoZ" 1 '^""'^^""^ 
-said therapeutic drugs, said ceUs e-xpressinTlid T 

regulatory proteins to direct the prodTct^^Hf tie /tLdL"'''^f""' 
said tissue. "-^e cirug endogenously in 



IJ. A polysaccharide sponge according to cMm ifi ■ 
therapeutic drug expressed bv said ceUs carX^n ^'./^^^""^ ^"^^^ 

to^^ftr T 



IS. A polysaccharide sponge accordong to Jy one of claims 1 to 1^ f 
.s^a mat.^. .nbstrate or sca^old for ^ culturinXlatt ceS'^a'T: 



19. A polysaccharide sponge according /anv one of claims 1 to , ^ f 
as a matrix, substrate or scaffold for L deUverv L ,T 
genetically engineered viral vectis no JvT °^ 
microspheres and Hposomes an encoXl : 

for said tissue or organ. /^^ oontaanmg a therapeutic agent 

20. A polysaccharide sponge accor/^ir.«r .c , . 

as amatr.. substrate ^2:^^ 1/:^^: 

f s^tr-^^^^^^ .3 for 

oocj-tes or other mammahan cultured in .to ™ahan 

22. A polysaccharide spong/ according to any one of claims 1 to 1 f 

cells as a ^as^ fUla^m 1^ d::^^^^^^ ^ °' 
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23. A process for producing a polysacchaxide sponge accjz^rding to any one 
of claims 1-22, comprising: / 

(a) providing a polysaccharide solution containing about 1% to 
about 3% w/v polysaccharide in water; / 

(b) diluting said polysaccharide solution with ailditional water when 
desired to obtain a final solution having abou/o.5% to about 2% w/v ' 
polysaccharide, and subjecting said solution of (a) to gelation, to 
obtain a polysaccharide gel; / . 

(c) freezing the gel of (b); and / 

(d) drying the frozen gel of (c) to obtain a>polysaccharide sponge. 

24. A process according to claim 23, furtner comprising the addition of a 
ci-oss-linker to said polysaccharide solution of (a) during the step of 
gelation (b), said cross-linker being added in an amount to provide a 
concentration of cross-linker in the/ final solution being subjected to 
gelation of between about 0.1% to abcut 0.3% w/v. 

25. A process according to claim /23 or 24, wherein said polysaccharide 
solution of (a) is prepared by di^olving the polysaccharide in powdered 
form in double distilled water in amounts to yield a concentration between 
about 1% to about 3% w/v/ polysaccharide in said solution, said 
polysaccharide solution being /mixed in a homogenizer at about 25000 
RPM for about 30 minutes at room temperature. 

26. A process according to any one of claims 23-25, wherein the gelation 
step (b) is by intensive stirring of the polysaccharide solution in a 
homogenizer at about 3180D RPM for about 3 minutes, and wherein when 
a cross-linker is added to the solution, said cross-linker is added very 
slowly during said intenswe stirring of the polysaccharide solution. 



27. A process according to any one of claims 23 to 26. wherein said 
polysaccharide is an almnate of claim 4. 
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28. A process according to claim 27, wherein in said process, the final 
solutions subjected to gelation in step (b) are selected/from the group 
consisting of: (i) LF 120 alginate 1% w/v without Crosslin ker; (ii) LF 120 
alginate 1% w/v and Ca-Gl 0.1% w/v; (iii) LF 120 alginate iti w/v and Ca- 
Gl 0.2% w/v: (iv) LF 120 alginate 1% w/v and SrCl-i 0:15% w/v; (v) LF 120 
alginate 1% w/v and CaCh 0.1% w/v; (vi) LF 120 Alginate 0.5% w/v and 
Ca-Gl 0.2% w/v; (vii) LF 20/60 alginate 1% w/v and Ca-Gl 0.2% w/v; (viii) 
HVCR alginate 0.5% w/v and Ca-Gl 0.2% w/v; aiyi (ix) HVCR alginate 1% 
w/v and Ca-Gl 0.2% w/v, 

29. A process according to any one of claims /23-28 wherein said freezing 
step (c) is by rapid freezing in a liquid nixrpgen bath at about -SO^'C for 
about 15 minutes. 

30. A process according to anj' one of claims 23-28 wherein said freezing 
step (c) is by slow freezing in a freezer ay about -18°C for about 8-24 hoxirs. 



31. A process according to any one 
step (d) is by lyophHization undej 
pressure and at about -60®C. 



claims 23-30 wherein said drying 
conditions of about 0.007 mmHg 



32. A process according to any /one of claims 23-31 wherein the final 
polysaccharide solution with or without cross-linker is poured into a vessel 
of desired shape before commencement of the intensive stirring of the 
gelation step (b), said vessel hajkng a shape that is desired for the shape of 
the polysaccharide sponge. 

33. Use of a polysaccharide ^ponge according to any one of claims 1-13 as 
a matrix, substrate or scaffold for the in vitro growth of mammalian cells, 
plant cells, algae, or for the Li vitro fertilization of mammalian oocytes. 

34. Use of a polysacchariqe sponge according to claim 33 for the in vitro 
growth of fibroblast cells. 



35. Use of a / polysaccharide sponge according to claim 33 
for the in vitro growth offhepatocytes. 
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36. Use of a polysaccharide sponge according to any one of claims 1 to 13 
as a matrix, substrate or scaffold for implantation into a patient according 
to any one of claims 15-17. 

37. Use of a polysaccharide sponge according to any one of claims 1 to 13 
as a matrix, substrate or scaffold for the transplantation of cells grown on 
said sponge in vitro into a tissue of a patient in n^ed of said cells as a 
result of tissue damage, removal, or dysfunction. 



38, Artificial skin comprising a polysaccharide sponge according to any 
one of claims 1 to 13 and dermal fibroblast cells grown on said sponge in 
vitro to the stage wherein said cells are in an active proliferating stage 
suitable for transplantation to a patient in need q(f said ^artificial skin. 



An ar^i^ial organ equivalent comprising a polysaccharide sponge 
according to a^iv one of claims 1 to 13 and representative cells of said 
organ, said cells miving been grown on said Sponge in vitro to the stage 
wherein said cells are^liiiQy active and equiv^ent to the active cells of said 
organ, said artificial oS^gan being suitable for transplantation or 
implantation into a patient^iQ^ need the/eof following organ damage, 
removal or dvsfunction. 



40. An artificial organ equivalent according to claim 39 being an artificial 
hver equivalent, wherein said cells grown on said sponge are hepatocytes 
at a stage in which said hepatocytes are active and function in an 
equivalent manner to hepatoc3rtes/ in vivo and are smtable for 
transplantation or implantation inyo a patient sviffering from liver 
dysfunction, damage or at least partial removal. 



